The aim of this study is to examine whether gender and ethnicity differences are manifested in chemistry achievement and self-regulated learning among a matriculation programme students in Malaysia. The result of students' midterm chemistry exam was used as the measure of chemistry achievement. The information of self-regulated learning was collected by using a survey questionnaire that was adapted from the Motivated Strategies and Learning Questionnaire (MSLQ). Random sampling method was utilized to select 358 students of Matriculation Science One-Year Programme. The results of gender differences showed that male students obtained significantly higher achievement in chemistry compared to female counterparts whereas there was no significant gender difference in self-regulated learning. The results of ethnicity differences confirmed that there was a significant difference in chemistry achievement between Malay and Chinese students, Malay and Indian students, respectively. In terms of self-regulated learning, however, a significant difference was found only between Malay and Indian students. The findings suggest that science instructors in higher education institutions utilize the MSLQ to get the information about students' self-regulatory level and motivational level, design a "gender-based initiative" to address the lower science achievement of female students, and be ready to having learning resources and pedagogical practices available for a learning condition with diverse groups of different ethnicities.
Introduction
The Matriculation Programme is one of the Malaysian Education programmes which are open to the students who completed their secondary school programme with good performance in the Malaysian Certificate of Education (SPM). This programme, which is managed by the Matriculation Division in the Ministry of Education, Malaysia, includes One-Year Science Programme and Two-Year Science Programme, Accountancy Programme and Technical Engineering Programme. Students who get the offer from the Matriculation Division may choose one of the programmes based on their SPM result and their interest. The objectives of Matriculation Programme are focused on generating the knowledgeable, creative and competitive students who are able to fulfil the needs of higher learning institution in the fields of science and technology professions. These objectives are in line with the Malaysia National Education Blueprints 2013-2025 that aim to prepare young Malaysians for the challenges of the 21 st century.
The Chemistry Unit of the Matriculation College (MC) in Malaysia has introduced and run a few academic programmes such as "Chemistry Excellent Class", "Consultation of Chemistry", and "Score Chemistry Workshop". Although the primary goal of these programmes is to produce the excellent students who will be evidenced in their chemistry results of Matriculation Programme Semester Exam, chemistry plays an important part in all of the other natural sciences, basic and applied. The rapid development in chemistry contributes towards vast development in various fields including medicine, engineering, biotechnology and agriculture. Chemistry is sometimes called a central science because it connects physics with other natural sciences such as geology and biology.
principles of physical and organic chemistry. The syllabus (Physical & Organic Chemistry) is similar to the A-Level Syllabus and is used in two semesters or one year. Teaching and learning of chemistry currently conducted in Matriculation College intend to provide a platform for the acquisition and dissemination of knowledge, enriching mastery of concepts and application of theories in chemistry. Hence, The Matriculation science students can apply for the universities that require A-Level or equivalent level of subjects. The curriculum of Matriculation chemistry programme is expected to fulfill the National Science Education Philosophy by focusing on the development of competitive, dynamic, robust and resilient individuals who are able to master scientific knowledge and technological competency.
Chemistry Achievement of Malaysian Students
Students' achievement has always been a concern of Malaysian government and parents alike. When Malaysia first participated in Trends in International Mathematics and Science Study (TIMSS) in 1999, the average score of students was higher than the international one in both mathematics and science. By 2007, however, the students' performance had slipped to below the international average in both mathematics and science with a commensurate drop in ranking. Critically, 18% and 20% of Malaysian students failed to meet the minimum proficiency levels in mathematics and science in 2007, a two to fourfold increase from 7% and 5% respectively in 2003. These students were identified as possessing only limited mastery of basic mathematical and scientific concepts. The 2011 TIMSS showed no improvement of the Malaysia's ranking and average scores in mathematics and science. The Malaysia's TIMSS ranking in mathematics fell from 20th in 2007 to 26th in 2011 while science ranking from 21th in 2007 to 32nd in 2011 (Mullis, Martin, Foy, & Arora, 2012) .
The results from Programme for International Student Assessment (PISA) 2009 (the first time Malaysia participated in this assessment) were also discouraging, with Malaysia ranking in the bottom third of 74 participating countries which include the membership countries of Organization for Economic Co-operation and Development (OECD). The Executive Summary of Malaysia Education Blueprints 2013-2025 pointed out that almost 60% of the 15-year-old Malaysian students who participated in PISA failed to meet the minimum proficiency level in mathematics, while 44% and 43% did not meet the minimum proficiency levels in reading and science respectively. Considering a difference of 38 points on the PISA scale is equivalent to one year of schooling, this outcome indicated that 15-year-olds in Malaysia fell behind the counterparts in Singapore, South Korea, Hong Kong, and Shanghai by 3 or more years of schooling in these subjects. The results of the latest 2012 PISA were little better than the previous ones: Malaysian students scored 421 in mathematics, 398 in reading and 420 in science respectively, which were below the global average score of 494 in mathematics, 496 in reading and 501 in science respectively. The performance is still placed at the bottom third as in Australian Council for Educational Research 2009 (ACER, 2011 Kulasagaran, 2013) . Of particular note are the results of 2011 TIMSS which indicated that there was a statistically significant difference in average science scores of 8 th -grade students in terms of gender. The average score of female students who participated in 2011 TIMSS is higher than male students (Mullis, Martin, Foy, & Arora, 2012) . The similar results also were found in the results of PISA 2009+ for Malaysia participants who also favored female students (ACER, 2011).
The chemistry result of MC manifested in recent three years is in declining trend. The average chemistry grade is 3.22 from total of 4.00 in session 2010/2011. The average is dropped to 3.21 for the next session and 3.18 in session 2012/2013. Given that the result is the minimum target that MC Chemistry Unit tries to achieve, the declining trend of the results in chemistry has raised the issue of the effectiveness of teaching and learning process in MC. There have been numerous researches that examined the factors that affect students' academic achievement in general or in a particular course such as basic science and chemistry. Specifically, chemistry achievement has been found to be influenced by the factors such as learning environment (Adesoji & Olatunbosun, 2008) , motivation, students' anxiety level (Akbaş & Kan, 2007) and students' learning strategies (Dunlosky et al., 2013) .The Science Programme of MC is a case in point. The students have been put at a disadvantage in terms of learning environment. The class schedule is fully packed from 8 am to 4 pm with an hour break as resting time. There are many core subjects including chemistry which push the students to acquire their content knowledge with less effective modules and scant guidelines on how to study science effectively.
On the other hand, the factors of motivation and strategies have much to do with students' initiative to learn and enhance their content knowledge and higher academic skills. Specifically motivational beliefs (e.g., self-efficacy or interest) and use of self-regulation strategies are the core components of most self-regulated learning models (Cleary & Callan, 2013) . Students who have potential to successfully engage in science tasks usually have strong self-efficacy and exhibit high interest in completing science tasks (Usher & Pajares, 2008) . Those who report systematic use of metacognitive and learning strategies typically reach overall academic achievement including higher literacy skills and math skills (Ness & Middleton, 2012) . Just as Bembenutty (2007) indicates, however, www.ccsenet.org/ies International Education Studies Vol. 8, No. 8; 2015 there is a dearth of studies in the self-regulation of learning which investigated individual differences such as gender and ethnicity of students. This study aimed to fill the gap by analyzing whether gender and ethnic differences exist regarding students' chemistry achievement and self-regulated learning. Thus, the main research questions guiding our investigation were: (1) Is there a difference between male and female students in terms of chemistry achievement and self-regulated learning? (2) Is there a difference among different ethnic groups of students (Malays, Chinese & Indians) in terms of chemistry achievement and self-regulated learning?
Self-Regulated Learning (SRL)
Self-regulated learning (SRL) or self-regulation refers to individual learner's ability to understand and control one's own learning environment. Generally it is conceptualized as a cyclical and multi-dimensional process where purposeful efforts are involved such as behavioral and cognitive control and optimization of learning in a particular context (Pintrich, 2000; Zimmerman, 2000) . Specifically it is a metacognitive process where students plan before initiating a task and monitor their performances online and evaluate whether their learning approach has been effective after finishing the task. It comes as no surprise that students who practice self-regulated learning are able to facilitate the development of their behavioral skills and habits that will further assist them in learning effectively in other contexts. They are able to apply appropriate learning strategies in order to improve their academic outcomes (Al Khatib, 2010; Cheng, 2011; Radovan, 2011) .
Research on applying self-regulation to education began as an extension of psychological investigations into self-control in behavioral problems and its development among adults and children. One of the factors to drive the SRL research toward this direction is studies suggesting that SRL factors such as self-regulation and motivation were as important as students' skills and abilities in students' academic achievement (Zimmerman, 2001) . Not only are these factors seen as a mechanism to help explain differences in academic achievement among students, but it functions as a means to improve academic achievement. Particularly the studies of secondary education have shown that SRL factors predict academic achievement (Wolters, 1999) because of autonomy of learning as well as increased contextual complexity. Besides, there have been many studies of SRL which indicated that students equipped with higher level of knowledge and effective use of SRL strategies have been successful in obtaining higher literacy abilities (Schunk & Zimmerman, 2007) , mathematics (Metallidou & Vlachou, 2010; Belal-Rabab'h & Arsaythamby, 2015) , and science skills (Cleary et al., 2008) .
Various models of SRL have been introduced, but all share the assumption that students can actively employ self-regulatory abilities regarding their cognition, motivation, or behavior in order to acquire knowledge, enhance performance and achieve educational goals (Zimmerman, 1989) . For instance, a cyclical model proposed by Zimmerman, Bonner, and Kovach (1996) comprises four correlated processes: self-evaluating and monitoring, goal setting and strategic planning, strategy implementation and monitoring, and strategic-outcome monitoring. This model is recognized as cyclical because students are supposed to return to the first phase of the framework and continue to make another assessment of their strategic performance levels. Pintrich's (2000) model, which is recognized as a social-cognitive framework, has almost same four phases of self-regulation as the Zimmerman's. The phase one (i.e., forethought, planning & activating) involves a process where students analyze the learning task and set specific goals to accomplish the task. The phase two (i.e., monitoring) concerns various processes where students monitor the progress and effectiveness of the learning strategies to complete the particular task. During the phase three (i.e., control), students attempt to control different aspects of cognition, motivation, behaviors and contextual factors based on the monitoring phase. In the phase four (i.e., reaction & reflection), students practice self-evaluation and self-reflection about their performance in the learning task. It is important to note that this model presumes that the four phases are not hierarchically or linearly ordered but are interactively working. Each of the phases may occur at any time students actively engage in the learning task. There are learning situations in which students may engage in some but not all of the phases or they may simultaneously engage in more than one.
Gender Differences Manifested in Chemistry Achievement and SRL
Mixed results have been revealed regarding the gender differences in science achievement. Science is meant to include physics, chemistry, biology or a composite of any areas of scientific knowledge. In the comparison study of 2011 Trends in International Mathematics and Science Study (TIMSS), Amelink (2009) reported that American male and female fourth-graders did not show a significant difference in their science performances, but male eighth-graders represented significantly better performances than female counterparts overall in science (i.e., physics, biology & earth science) except chemistry. This phenomenon has been consistent based on the American data of the National Assessment of Educational Progress (NAEP) from 1969 to 1999 which found that males in the primary and middle schools outperformed females on science achievement tests, and the data of www.ccsenet.org/ies
International Education Studies Vol. 8, No. 8; 2015 4 1999 TIMSS which indicated that males outperformed females significantly in science tests. In addition, the result from Advanced Placement Program (APP) for American high school students in 2007 confirmed that male students scored higher on 35 tests including chemistry test than female students. The percentage of male students receiving a score of 5 (i.e., Extremely well qualified) in APP chemistry test participants is 18% while the one of female students is 11%. This phenomenon seemed to be extended to the American higher institutions. Obrentz (2012) reported that there was a significant difference in the final chemistry grades between university males and females. Male students scored better than female students.
The cross-cultural evaluation of science achievement conducted by International Evaluation of Education Achievement (IEA) also pointed out the same trend of lower female achievement compared with male students. The First and Second International Science Study (FISS & SISS), and Third International Mathematics and Science Study (TIMSS) revealed that there has been consistent outperforming of male students in the written achievement tests of every science subject (Amunga, Amadalo, & Musera, 2011) . They also found out male students outperformed female students in chemistry in 32 secondary schools in Western Province of Kenya. The chemistry results of male students had the upper hand from the year of 2005 until 2009 compared with female students. Likewise, Male students' higher performances in chemistry have also been seen in other countries such as Nigeria and Kenya. Ezeudu and Obi-Theresa (2013) investigated the effects of gender and location on students' chemistry achievement in a local government area in Nigeria. The findings showed that chemistry achievement of male students was significantly higher than the one of female students in both rural and urban areas. The same phenomenon was found in an Ethiopian college in which Tenaw (2013) investigated the gender difference of 100 students in terms of chemistry performance. The finding showed that male students are better performers than female in chemistry.
It is noteworthy, however, that there have been the other line of research which indicated no significant difference between genders in science performance. Take Oludipe's (2012) study for instance. It reported that there was no significant difference in basic science achievement between male and female junior secondary school students in Nigeria. This study was based on a quasi-experimental design which had a treatment period of cooperative learning strategy in basic science class. The same result was also found by Afuwape (2011) who used an ex post facto research design. The performance of secondary school male and female students in basic science had no significant difference. Given that there were some other studies reporting the disadvantaged position and low interest of male students in science subjects (Omoniyi, 2006) , eventual achievement by learners seem to be closely related to personal efforts, cognitive abilities, and pedagogical practices than gender variable (Olukemi, 1998) .
There are many researches that revealed gender differences in Self-Regulated Learning (SRL). Al Khatib's (2010) study involving 404 United Arab Emirates (UAE) college students indicated that the UAE female college students displayed significantly higher means of test anxiety, self-efficacy and self-regulated learning than the male counterparts. Even though these female students revealed higher level of test anxiety, they performed better than the male students probably because they enjoyed learning more and made more efforts than the male students due to their strong motivation to pursue college education. DiBenedetto and Bembenutty (2011) also found that female students show higher self-regulation ability than male students in a college biology course in New York. Bidjerano (2005) also found that American female college students outperformed male students in terms of their use of rehearsal, organization, metacognition, time management skills, elaboration, and effort. This result is keeping in line with previous studies representing the better performance of female students in terms of strategy use (Niemivirta, 1997) . Female students do not only tend to be more willing to participate in the report of their strategy use compared to male students, but they seem to be more reflective on their learning experiences and their strategy use, due to the innate nature of their gender disposition. Even primary and secondary school female students demonstrated the same distinguishing features of self-regulated learning, i.e., the girls tend to make much more use of self-monitoring, goal setting, planning and structuring of their study environment than boys among 14 self-regulatory learning strategies (Zimmerman & Martinez-Pons, 1990 ).
Nevertheless, it cannot be denied that there have been some conflicting research findings against the female students' better performance in SRL. Take a Malaysian research using secondary school students for instance. Muhamad-Ikhwan, Ong, and Sadiah (2009) reported that there is no significant gender difference in SRL if its two components, i.e., motivation and learning strategies in MSLQ, are taken as whole, even though female students showed a higher mean score when both are measured separately. Obrentz (2012) went on to report that male students are the better user of self-regulated learning compared to female students in terms of self-efficacy and critical thinking. Meanwhile, the result of the research also pointed out that there is no significant main effects of gender on elaboration. In general, male students are reported to have significantly higher total Vol. 8, No. 8; 2015 motivation scores than female students in relation to the learning of chemistry. Summing up, most of the researches of SRL have focused on secondary school students or students in higher education institutions. Even though mixed results have been found out in the relationships among SRL, chemistry achievement and gender, gender differences have been consistently reported. Female students generally indicated higher ability of SRL than male students.
Ethnicity Differences Manifested in Chemistry Achievement and SRL
Ethnicity differences are expected in chemistry achievement and self-regulated learning because different characteristics in a specific ethnic culture bring various styles of students' ideas, values and strategies to their learning processes (Turingan & Yang, 2009 ). In general, there has been less research on ethnic difference in self-regulated learning than gender difference. Obrentz (2012) argues that although the ethnic discrepancy in science is often reported (Pintrich & Zusho, 2007) , explaining why these differences exist is difficult. It comes as no surprise that few learning gains have been yielded over the years to close the performance gaps. It seems that the reason Nelson (1996) pointed out has not been considered in the studies to compare ethnicity difference: little consistency can be found in the definition of ethnic groups and the number of ethnic groups for investigation. There have been cases where the differences which were attributed by ethnic difference proved to be an outcome of exposure to science materials or learning strategies employed in secondary schools.
Kohlhaas, Lin, and Chu (2010) revealed that there are significant differences in science achievement between ethnic groups of fifth graders in America. With a skewed ethnic distribution in the number of participants (58% Whites, 19% Hispanic, 11% African American, 7% Asian, and 6% others), their research showed that the rank order of science scores were White, Asian, Hispanic, and African American in terms of ethnicity. Among the three variables which significantly contribute to their science performance, ethnicity (16 points) proved to have the most significant effect compared to the other two variables (gender: 3 points; poverty: 14 points). Kohlhaas, Lin, and Chu (2010) concur on the main culprit(s) for this situation. The lower science performance among ethnic minorities can be attributed to any or all of the following factors such as "inadequate learning opportunities in the areas of curriculum, instruction, assessment, teacher education, school organization, educational policies and a failure to connect with students' homes and community environments"(p. 3).
Using the MSLQ as the survey instrument to assess SLR skills, Bembenutty (2007) investigated gender and ethnic differences in the relationships between academic performance, self-regulation and motivational elements in an American university, and Turingan and Yang (2009) conducted a cross-cultural comparison of SRL skills between Filipino and Korean college students. Bembenutty (2007) found that minority undergraduate students (i.e., African Americans, Asian Americans, Hispanics, and Native Americans) in the university displayed lowest SRL in an examination, compared to the majority students (i.e., Caucasian ones). Specifically, the minority students showed lower self-efficacy level than Caucasian students. Turingan and Yang (2009) found that the SRL skills of Filipino college students were higher than the ones of Korean college students.
The outcome of these two studies should not be interpreted as suggesting that a certain ethnic group of students is inherently different in ways that lead them to achieve better academic performance compared with other ethnic group of students. In the former study, the socialization process and classroom contexts such as academic tasks, reward structures, instructional methods, and instructor behaviors among majority and minority students should be taken into account whereas in the latter study, cultural factors, educational background, college entrance process between Filipino and Korean students should be considered in the picture of ethnicity difference. In addition, the results of the latter study seemed to be further confounded by the gender factor, i.e., most of the Korean students were males whereas most of the Filipino students were females.
Methodology

Research Framework
This research employs a quantitative research method by using a students' midterm chemistry exam result (PSPM) as the measure of chemistry achievement and a survey questionnaire as the one of self-regulated learning. The exam result was collected from, and the questionnaire was administered to, the MC One-Year Science Programme students. The data were analyzed by using independent-sample t-test and one-way ANOVA according to research questions. There are four subscales in the survey questionnaire to measure the participants' SRL level: task value, self-efficacy, elaboration and critical thinking. Students' demographic factors, which are gender and ethnicity, are independent variables, and their chemistry achievement and self-regulated learning are dependent variables. 
Population and Sampling
1790 students took Matriculation Science One Year Programme in the MC in the session of 2013/2014. Female students amounted to1,274 (71%) and male students 520 (29%) among them. Generally MC students come from three ethnic groups, i.e., Malay, Chinese and Indian. The majority of them are Malays because the vision of Matriculation Programme is to produce excellent and competitive Bumiputera (i.e., ethnic Malays & other indigenous peoples) students in higher education. The Malay students made up 1,597 (89%) of the college's population whereas Chinese students and Indian students amounted to 87 (5%) and 106 (6%) respectively. For this study, data were collected from 358students from the 2013/2014cohort of MC students based on random sampling. Of the participants, 259 (72%) were female students and 99 (28%) were male students. In terms of ethnicity, the majority of the students were Malays 310 (87%), 22 (6%) were Chinese and 26 (7%) were Indians.
Motivated Strategies for Learning Questionnaire
In order to assess the levels of SRL of the Matriculation Science One Year Programme students, a survey questionnaire is adapted from the Motivated Strategies for Learning Questionnaire (MSLQ) which was designed by Pintrich, Smith, Garcia, and McKeachie (1993) as a tool of self-report by post-secondary students, specifically to assess college student's motivation orientations and self-regulated learning for specific course.
The MSLQ has 15 subscales which are divided into two sections. The first section is motivation scales (13 items) and the second section is self-regulated learning strategies (10 items). MSLQ is a completely modular instrument, and thus the subscales can be used together or individually, depending on the needs of the researcher who is interest in measuring the motivation and self-regulated learning of respondents (Talyor, 2012) . The adapted survey questionnaire employed a 7-point Likert scale ranging 1 to 7, from "Not at all true of me" (1), "Not true for me" (2), "Somewhat not true of me" (3), "Neutral" (4), "Somewhat true of me" (5), "True of me" (6) to"Very true of me" (7). The total number of items adapted from MSLQ for this research was23 and these items were divided into four subscales of SRL for the study. The adapted survey questionnaire SRL has a Cronbach's alpha value of 0.89 and each subscale has the following alpha values: Task Value (0.81), Self-efficacy (0.81), Elaboration (0.77) and Critical Thinking (0.88).
The number of each item comprising the four subscales in the survey questionnaire is shown in Table 1 . Self-Efficacy (7 items) 2, 3, 5, 6, 8, 12, 13 Learning Strategies Scales Elaboration (5 items) 17, 18, 19, 21, 23 Critical Thinking (5 Items) 14, 15, 16, 22, 20 
Findings
Research Question 1: Chemistry Achievement and SRL Based on Gender
The statistical analyses of the research question 1 were based on independent-sample t tests. Firstly, they examined whether there was a significant difference between male and female students in terms of chemistry achievement and self-regulated learning. The results presented in Table 2 shows that there is significant difference (t (356) = 2.20, p < .05, d = 0.30) and size effect was moderatebetween male and female students in chemistry achievement. The score of male students (58.17%) is higher than female students (53.41%) in chemistry achievement. Vol. 8, No. 8; 2015 By contrast, however, the results reported in Table 3 indicate that there is no significant difference (t (356) = .04, p > .05, d = 0.05) and size effect was small between male students and female students in terms of self-regulated learning. This finding showed that there is no difference between male and female students in the self-regulated learning. 
Chemistry Achievement and SRL Based on Ethnicity
In order to address Research Question 2, all scores of chemistry achievement were submitted to one-way analysis of variance (ANOVA) ( Table 4 & 5). Table 4 indicates that a significant difference was found for different ethnic groups of students, F(2,355) = 58.54, p< .05.Post hoc test shows that there was a significant difference (p < .05) between Chinese-Malay, and Indian-Malay students, but not significant between Chinese and Indian students (p > .05), in chemistry achievement. Even though the number of participants was small, other ethnic groups of students significantly outperformed Malay students. The score of the Chinese students (85.23%)was the highest in PSPM chemistry among all ethnicity groups while the Malay students' score (50.46%)was the lowest one in chemistry among all ethnicity groups. Table 5 reports that there was a significant difference between different ethnic groups of students in terms of SRL, F(2,355) = 4.76, p< .05.A post-hoc test shows that a significant difference was found only between Malay and Indian students (p < .05) but not significant between Chinese-Malay and Chinese-Indian students (p > .05) in Self-Regulated Learning. The score (M = 5.41, SD = 0.81) of the Indian students was the highest in SRL compare to score of Chinese students (M = 5.32, SD = 0.93) and Malay students' (M = 4.90, SD = 0.79) in chemistry. 
Discussion and Conclusion
Chemistry Achievement and Self-Regulated Learning Based on Gender
The score of male students is higher than female students in chemistry exam, even though both the majority of female and male students are placed at average level in terms of chemistry grade. This finding is consistent with www.ccsenet.org/ies
International Education Studies Vol. 8, No. 8; 2015 previous research that also found out male students' higher chemistry achievement than female students (Amelink, 2009; Amunga, Amadalo, & Musera, 2011; Ezeudu & Obi-Theresa, 2013; Obrentz, 2012; Tenaw, 2013) . In particular, American data on students' performance in science support this consistent trend. Not only do the male students show better performance than female students in primary and secondary schools, but they outperform females in tertiary education. Based on the meta-analysis of gender differences in science achievement, Amelink (2009) specifically pointed out that American male students enhanced their science proficiency than their female counterparts in an increasing manner between 8th to 12th grades (equivalent to Form 1 to Form 5 in secondary school in Malaysia education system). This trend is also echoed in the cross-cultural evaluation of science achievement such as IEA, FISS, SISS, and TIMSS.
Nonetheless, mixed results should be taken into account to resolve the issue of gender difference in science achievement including chemistry. They suggest that discrepancy between conflicting results could be explained by personal variables such as students' cognitive abilities, motivation and efforts (Olukemi, 1998) , and pedagogical variables such as the teaching strategies and gender-biased stereotypes of teachers (Oludipe, 2012) . Even the studies whose outcomes are in favor of male students can be interpreted from a different perspective. Take Tenaw's (2013) study for instance. In this research, the lower chemistry achievement of female students in an Ethiopian college was attributed to the "lack of basic study skills and inability to handle materials necessary in the examination" (p. 23). These problems, however, apply to male college students as much as to female counterparts.
The result of no gender difference in self-regulated learning in the current study could be caused by the existence of more complicated relationships of multiple variables between genders. In general, however, female students have been reported to have higher ability of self-regulated learning than male students but mixed results have been found out in the relationships among chemistry achievement, SRL and gender. Female students seem to be good at strategy use and reflective activities whereas male students appear to be strong in self-efficacy and critical thinking. A critical point to note at this juncture, however, is the significance of value which students of each gender places on the prospective jobs rather than on their personal competence or self-efficacy (Eccles, 2007) . Eccles (2007) reported that men and women are socialized from early in life to pursue different occupational paths for them. Thus, if female students are to find value in pursuing science-related fields, they need to be provided the pertinent information and instruction on these occupations.
Chemistry Achievement and Self-Regulated Learning Based on Ethnicity
The One-Way ANOVA test shows that there is a significant ethnicity difference in chemistry achievement. The chemistry mean scores, in order of ethnic group from the highest to lowest scores, were Chinese (85.23), Others (78.00), Indians (76.62), and Malays (50.46). The descriptive statistics of chemistry grade shows almost the same ethnicity difference in chemistry achievement. Only 7.5% of Malay students scored grade A to grade B+, which is considered as high achieving according to Matriculation College system. The percentage of high achieving group in Chinese and Indians was 86.4% and 84.6% respectively. 39.7% of Malay students and 3.8% of Indian students belonged to the low achieving group where the grade ranges from grade C-to grade F. There are no such cases in Chinese.
A few interpretations can be made for the outcome of this study which supports the ethnicity difference in chemistry achievement. The first factor is motivation. The non-Malay students in Malaysia such as Chinese and Indian students in the matriculation programme need to maintain their highest level of academic achievement including chemistry to ensure they are able to be enrolled in the courses they wish to study in the public universities because the entrance to public university courses gets tougher for non-Malay students in recent years (Kulasagaran, 2013) . The second consideration has much to do with the learning strategies students implement due to their cultural preferences (Nelson, 1996) or individual choices. These learning strategies are likely to be more closely linked to students' academic performances than other factors such as lower family income or lack of preparation or motivation. The third aspect worthy of notice is teachers' failure to provide adequate instruction for students with diverse cultural and academic backgrounds (see Bembenutty, 2007) .
In the same vein, the current study confirmed that there is significant ethnicity difference in self-regulated learning. The outcome of ethnicity difference in chemistry achievement is echoed in this result of ethnicity difference in self-regulated learning. However, the significant difference was found only between Malay and Indian students. Indian students have significantly higher self-regulated learning ability than Malay students but Chinese students also indicated higher level of self-regulated learning than Malay students. As Turingan and Yang (2009) Vol. 8, No. 8; 2015 respect for authority. These cultural factors are pertinent to the idea of instructional congruence which Lee and Fradd (1998) promoted, "a process to reconcile academic content with students' cultures and languages" (cited in Kohlhaas, Lin, & Chu, 2010, p. 3).
Conclusion and Pedagogical Implications
This study provides a general picture about how the chemistry achievement and self-regulated learning level of Malaysian Matriculation College students go in terms of their gender and ethnicity. In relation to gender, a significant difference was found in chemistry achievement (i.e., better performances of males), but no difference was detected in self-regulated learning level. In terms of ethnicity, Indian and Chinese students outperformed Malay student in both chemistry and self-regulated learning level.
Implications need to be provided in light of potential limitations of this study. The results of this study should not be extended to the interpretation of the general features of Malaysian Matriculation Programme students' academic achievement in terms of gender and ethnicity. This study was based only on a students' midterm chemistry exam (PSPM) result and an adapted version of MSLQ. In addition, the result of PSPM does not always appropriately capture the students' science proficiency including chemistry. As noted earlier, KMC students were placed in a disadvantaged learning environment in terms of class schedule and availability of effective modules and learning strategies.
With these limitations in mind, a few suggestions can be made to the instructors of science disciplines working in higher institutions and education policy makers attempting to enhance the science proficiency in tertiary education. First, utilize the MSLQ to get the information about students' self-regulatory level and motivational level. This information goes a long way to improving their achievement in science as well as predicting it. This information can primarily help instructors to integrate pertinent teaching approaches into the science classroom in order to enhance students' learning process. On the other hand, this information can be used as a significant tool to identify at-risk or vulnerable students in science classes. The result from the questionnaire can set alarms ringing for instructors to plan and execute precautionary actions such as consultation hours and motivation programmes.
Second, design a "gender-based initiative" (Amerlink, 2009, p. 27) to address the lower science achievement of female students by focusing on increasing the knowledge and skills of females in specific content areas of science which may put them at a disadvantage. This process will enable females to build self-efficacy in the application of science knowledge and skills. The effect of this initiative can be doubled if instructors are willing to correct gender biased stereotypes which have a direct bearing on teachers' attitudes, pedagogical practices and strategies toward female students. However, the success of this initiative is highly dependent on parents' expectations for science education and science careers which will determine their female children's course of life. Thus, instructors need to inform parents of female students about future career opportunities in science areas and necessary academic preparation for these areas.
Lastly, be ready to having learning resources and pedagogical practices available for a learning condition with diverse groups of different ethnicities. On the one hand, instructors could create a classroom environment to encourage a specific group of potentially low-achieving students to develop the systematic use of metacognition and relevant learning strategies on which higher literacy skills and math skills are predicated. The development process can be expedited by the demonstration of different kinds of self-regulated learning strategies and the use of intriguing tasks to incorporate real world problems and science content, which is the essence of "connected science" (Bouillion & Gomez, 2001 ). On the other hand, instructors could promote group discussion and problem solving practices to enhance the level of self-regulated learning. A group of students with diverse abilities and ethnicities, in its ideal condition, can help one another increase their level in self-efficacy, elaboration skills and critical thinking for meaningful learning. Instructors maintain primary responsibility in forming the best possible groups of students for the significant group dynamics to emerge.
